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According  to  the  data  of  P.U.  Svetlov  and  O.F. 

K.o  r  s ako v s,  the  710 r  v ou.s  By  s t e iii  of  the  i  n  a  1  e  i  n  a  1  organism 
exerts  a  regulating  influence  or,  the  development  of  rat 
embryos .  -She  effect  of  disturbance  of  uterus  denervation 
on  embryogenesis  studied  without  combination  of  other . 

|  agents  (.1954  and  1957)  or  in  combination  with'  the  action 
of  increased  temperature  on  the  pregnant  animal-  (1954) • 

In  the  plan  of  this  work  it  was  of  interest  to  detect  how 
the  uterus  denervation  is  reflected,  on  the  changes  in  the 
development  of  embryos  observed  after  the  action  of  X-rays 
on  pregnant  animals. 

i  ’  The  combination  of  denervation  with  the  action  of 
X-rays  was  of  special  interest  also  'because  in  the 
literature  after  this,  time  most  researchers  (Wilson  and 
Karr  1951,  L.B,  Hue, sell  and  W.L.  Russell  1354,  B.Ya. 
arayevskiy  and  H.-I.  Shapiro,  A. A.  Heyfakh  1957,  and  others) 
considered  that  in  the  action  mechanism  of  ionizing 
radiation*  on  embryos  with  total -body  irradiation  of  the 
pregnant  animals,  only  the  direct  action  of  radiation  on 
the  embryo  is  of  consequence.  However, -in  recent  years 
some  authors  (N.A.  Kalinina  1956,  33.3?.  Isachenko  1956, 
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|  and  IMl*  SW't.lo¥  aisd  Korsakova  1957/  >  without  denying 
|  the  fact  of  the  groat  sensitivity  °-f'  Mflwjros,  consider 
r  that  the  material  organism  also  has  an  effect  in:  the 
development  of'  pathological  changes  observed  in  embryos 
When  pri ;gn?mt '  females  were  iprwl bated «.  In  relation  wltn 
this  as  the  result  of  experiments  on  the  effect  of  X-rays 
on  in  the  conditions  of  uterus  denervation, 

!  data  should  .have  h«#n  obtained  which  would  confirm  this 

I 

1 

|  or  the  other  point  of  view. 


1  Materials  and  methods 


i  ‘fha  research  was  undertaken  with  rats.  A  method 

|  ‘  ‘  ' 

developed  1\t  Prof.  3 ?.$.  Svetlov  and  ®.P.  Korsakova  (1954 

and  1957)  was  applied  for'  the  operation  of  disrupting 

;  vegetative  uterus  innervation .  Operations  were,  .made  under 

|  abhor  narcosis*  and  through  the  middle  cut  of  the  abdomina. 
{  .  _  ■ 
cavity  the  following  nerve  Beta  w$re  removed  in  series?  • 

{  t  * 
j(l)  Small  vascular  n6rve  (h,  splseacbnichus  minor)  with 

j lower  laeaomotxdu®  gangullon  (g».  Mesontericus-  inferior)  and 
1 

I  hypogastric  nerves  outgoing  from  it  (n.  hypogastrlous) 
with  accessory  ganglions  (g.  accessorius) 1  (2)  Sympathetic 
trunk,  ( tr.  sympathies  ub)  in  the  lumbar  region  with  the 

S  1  +  w  ,*v 
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|  extent  1-1*5  cm  with  1-2  ganglions;  (3)  Celiac  plexus 

(pi.  coeliacus) .  Removal  of  the  above  mentioned  parts 
I  "  •  *- 

j  of  .the  autonomic  nervous  system,  naturally  could  not  .  • 

|  completely  denervate  the  uterus, .as  we  did  not  Interfere 

|  at  all  the  nerve  trunks  in  going  to  it.  through  the  sacral 
i 

j  plexus.,  and  innervation  from  the  direction  of  sympathetic 
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|  Experiments  were  made  with  uterus  denervation  long 

j 

j before  pregnancy  (from  one  to  two  months),  and  with  de~ 
i 

i 

| nervation  on  the  first  day  of  pregnancy* 


axiaa.1  i rr  ad  1  at  ion 

W  3J3 

made 

with  d 

os ages  of  i 

the  fourth  day  of 

pre 

gnan 

ey.  Th 

Is  day  was 

by  us,  resulting 

from 

t  the 

establ 

ished  data 

j  laboratory ,  that  first,  the  fourth  clay  is  the  peak  of  the 
I 

J. sensitivity  curves  for  rat  embryos ,  and  that  second,  the 
]  regulating  influences  on  embrogenesis  from  the  nervous 
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system  of  the  maternal  .organism  are  the  strongest  at  this 
I  time.  It  should  he  noted  that  at  irradiation  time  the 
rat  embryos  werp  in,  the  oviducts  in  the  middle  stages  of 
ovum  cleavage  (8-1 6  hlastomeres) .  A  single  total “body 
irradiation  of  the. '  animals  was  made  with  KDH-3  equipment, 
with  current  voltage  l80  lev,  current  15  Eia,  rate  30r/minute| 
focal  distance  40  cm,  filters. 0.5  Cu  and  1'  am  Al. 

(J?he  level  of  radiation,  sickness  development  In 
experlwental  animals  -was  judged  ..from  the  pattern  of  the 
blood  ?  stately 3, la  pf.  which  three  time®-*  Blood 

was  taken  before  irradiation,  on  the  third/  day  and  then 
oh  the  seventh  day  after  irradiation.  She  number  of 
leukocytes  was  counted.  Ihe  obtained  results  show  that 
by  the  third  day  after  irradiation  an  overt  leukopenia 

j 

was  developed  in  the  animals,  which  gradually  leveled  off  j 

i 

by  the  seventh  day,  and  sometimes  later.  She  number  of  J 

! 

leukocytes  In  the  blood  of  experimental  animals  were  on.  j 

O 

the  average i  before  irradiation  -  l6,90G/Wrf>,  3  days 


after  irradiation  -  '7 ,500/mr  >  and  ’[  days  after  Irrad¬ 
iation  -  12,100/jnm3. 

'X’he  following  series  of  experiments  were  made* 
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(1)  .2^n«watlori  he-fora  pregnancy  with  the 
Influence  of  X-rays  at  60  i*  on  bha  fourth  day  of 
pregnancy. 

(2)  %fhn  Bass®  with.  X~3?»y  influents  at  200  r. 

•  (3)  '-Uterus  denervation  on  the  first  day  of 

pregnancy  and.  irradiation  of  .200  r  cm  the  fourth  day. 

| 

|  .  •  it  the  same  %tm  control  ejxperi^nts  wars  made* 

(a)  with.  X?®My  inffiw&nc'e  of -6o  r  on  tM  fourth  day  of 
pregnancy  'without  d#B*?wtlan;  '(b)  tim  ebmo  with  200  rj 
(c)  uterus  denervation  on  first  day  of.  .pregnanoy  without 
irradiation*  (d)  control  Xapsrolxany  without  denervation 
on  the  first  day  in  ooKhination  with.  X-37®y»  on  the  4th 
day.  febryos  wore  invfestigatod  on  the  leth  day -of  pr$g« 

j  nancy.  -3Jfae  aMominaX.  cavity  was  out  open  and",  inspection 

j  of  the  uterus  -and  the  embryos  inside  It  were  made  with 

l  ’■■  • 

I  live  rata.  In  addition,  to  this  -attention.' was  paid  to  the 
external  fcm  of  the  placentas,-  their  yaaowlarizatlon. 
Mutual  arrangement*  and  also  their  arrangement  with 
respect  to  the  uterine  axis.  After  this  the  whole  uterus 

|  was  cut  out  and  fixed  in  Bonin’#  or  Tasyutochkin-BranX 

j 

I  fluid.  With,  the  aid  of  a  binocular,  directing  microscope 

{  '  ' 
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If  the  disruption  of  the  uterine  innervation  sets 


|  were  made  on,  non-pregnant  females,  and  the  pregnancy  came 

j 

j  after  one  to  three  months  after  operation,  then  after 


\ 

*  I 


}  irradiation  of ‘maternal  organism  on  the  4th  day  of  preg- 

I'tiiansty  the  development  of  embryo  does  not  change  more  than. 

t 

i 

|  with,  .irradiation  without  uterine  denervation.  In  exper- 
j. 

}  ■iasents'.  with  denervation  and  irradiation  with  60  r  the 
i 

i  received.:  data  -does  not  differ-  essentially  from  the 

j  ■  ■r:.  ■■■■'•  •■-■,-■  .  j 

control  data,  i.e. ,  from  the  re suits  of  irradiation  with  i 

j  .  j 

I  60  r  without  uterine  denervation,  -  .and  -  these  and  the  other  ( 

j  data  according  to  the  percentage  of  implanted  embryos , 

I  | 

j  « 

(  the  number  of  normal  and  anomalous  embryos  were  not 
|  different  from  these  in  normal  animals,  or  these  • 

i 

j differences  were  statistically  unreliable .  -We  will  note, 

|  that  P.O.  Svetlov  and  0.P.  Korsakova  (1957)  in  17  day  old 

f 

I  fetuses  observed  deviations  from  the  norm' of  female 
| 

I  irradiation  on  the  4th  day  of  pregnancy  with  dosages 

1 

!  beginning:  from  30  r.  Apparently,  after  irradiation  with 
;  a  dose  cf  60  r,  the  mentioned  anomalies  are  not  able  to 
appear  by  the  10th  day  of  pregnancy. 


itfvterrt Seta* 
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By  increasing  the  radiation  dosage  up-  to  200  r 

with  the  same  experimental  conditions.,  the  number  of 

normally -developing  embryos . decreases  to  40.6$*  whereupon 

the  number  of  dead  embryos  increased  markedly . 

In  the  series  of  experiments  made  at  the  same  time 

with  animal  Irradiation  with  200  r  without  denervation., 

normal- embryos  constituted  only  40$  of  the  total  number; 

the- ..'obtained  numbers  on  dead  and  anomalous  embryos  which 

also  differed  greatly  (fable  l) .  Analogous  data  was 

(obtained  by  ?.<f.  Svetlov  and  0,F. ; Korsakova  (l 957)  lu 
I  ’ 

|  experiments  with  rat  irradiation  on  the-  4th  day  of  preg~ 

\ 

(nancy  with  200  r.  Some  differences  in  the  stated  numbers 

I 

j  are  explained  by  the  fact  that  these  authors  considered 

| their  experimental  results'  at  a  later. stage  of  uterine  • 

i  -  - 

|  development .  • 

!Chis  gives  us  the  right  to  conclude  that  the 

1  uterine  denervation  made  by  us  long  before  the  -onset  of 


j pregnancy  has  not  any  noticeable  effects  on  the  develop- 

f 

| pient  course  of  embryos.  Xhls  result  can  be  explained  by 

J 

i  the  fact  that  by  the  -moment  of  onset  of  pregnancy*,  the 

[ 

regulation,  of  disturbances  was  made,  brought  by  the 


\ 


Innervation  mi.  therefore a  we  haw  tried  to  bring 
closer  the  times  of  uterine  denervation  and  the  beginning 
of  pregnancy . 

With  .this  purpose  we  made  experiments  with  rat 
irradiation  on  the  4th  day  of  pregnancy  after  uterus 
denervation,  which  was  made  on  the  1st  day  of  pregnancy 
( immediately  after  the  discovery  of  sperm  cells  in  the 
vaginal-  smear  of  the  females f  which  were  placed  the  day ' 
before  in  the  same  cage  with  males) « 

The  data  of  these  experiments  have  somewhat 
different  character  and  deserve  a  more  detailed  explan¬ 
ation.  In  order  to  know  what  influence  has  one  uterine 
I  denervation  on  the  development,  experiments  were  made, 

I 

|  where  the  operation  for  the  disruption  of  vegetative 
\  uterine  innervation  was  made  on  the  1st  day  of  pregnancy. 

f 

|  Oil  the  10th  day  the  rats  were  sacrificed ,  -and  their 

I 

!  •, 

I  emoryos  were  carefully  studied .  It  turned  out  that  with 

S 

I  one  denervation, ,  -made  on  the  1st  day  of*  pregnancy  without 

I  ' 

j  subsequent  irradiation,  essential  deviations  in  the 
| development  from  the  norm  were  immediately  cleared  up.  As 
!  seen  from  Table  2,  the  number  of  ineffective  implantations 


.  ..nil—  J— ...... -..'T.,  IM  >. — <  jmwv.«n..«  uww.ai — V. VI'I*..-..  i  ■■...p".'.  —  o’-  ********  *  "5 

.  with  respsot  to  the  norm  increases . 
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Considerable  effect  was  exerted  by  the 


implantations , 

|  operation  on  the  development  of  the  prior  implanted 
blastocyst:  by  the  10th  day  of  pregnancy  only  75*6#  of  the 
implanted  embryos  turned  out  to  be  normal .  In  our  exper¬ 
iments  the  number  of  normal ly-de ve loping  embryos  after 
the  operation  was  lower.  As  seen  from  Table  2,  it  reached 
57.0$.  These  characteristics  evidently  are-  explained  by 
the  individual  differences  of  experimental  animals,  and 
the  conditions  of  their  maintenance.. 

Thus,  experiments  with  uterine  denervation  without 
X-raying  of  animals  showed  that  the  operation  made  on  the 
first  day  involves  serious  disturbances  in  the  embryo - 
genesis  of  the  rats. 

Experiments  were  suede  with  irradiation  of  pregnant 
animals  on  the  4th  day  with  200  r  without  uterine  dener¬ 
vation  with  the  purpose  of  clarifying  the  popularities 
{of  X-ray  effects  on  the  development.  The  selection  of 
dosage  was  motivated  by  the  following:  200  r  is  an 
average  dosage  and,  judging  by  data  from  the  literature 
jits  effect  is  considerable,  but  not  too  strong  for*  our 

i  . 

;  purpose a . 


The  character  obtained  besides  these  deviations 


from  the  nor®  was  somewhat  different  In  comparison  with 


those  with  denervation  on  the  let  day  of  pregnancy 

-a 

without  irradiation.  First  of  all  X-raying  did  not  exert 
aw  influence  on  the  percents*©  of  implanted  blastocysts 


I  as  in,  the  nor®  it  equaled  93*5$* 

I.'limS  f  it  can  fee  considered  that  X-rays  in  the 
'  dosage  applied  fey  us  do  not :  influence  the  percentage  of 
|  ijaplantation  is  rats.  ’Shis  agrees  with  the  unpublished 
I  experimental  .data  of  F.Gk  Svetlov  and  CKF.  Korsakova,  in 


which  with  the  influence  of  X-rays  with,  dosages  from 
I  30  r  and  up  to  400  r  on  the  pregnant  animal,  there  were 


1  not  obtained  any  noticeable  deviations  in  the  implantation  i 


number  * 


j  However,  &a  shown  in  Sable  1,  from  the  number  of 

|  implanted  embryos  only  4Q^»  develop  normally.  The  remain- 

|  Ing  6o$  constitute  different  deviations  from  the  norm, 

I 

i  whereupon,  as  seen  from  the  ‘fable,  a  large  number  of  them 


die  before  the  10th.  day.  Thug,  the  X-rays  per  se  with 


this  dosage  cause  a  very  serious  disturbance  in  rat 


|  development 
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I  •  •  I 

f Fig.  1,  Quantitative  relationship  of  the  implanted  embryo  f 

t  ~  r 

?.  t 

•  .  i 

\  number  with  different  influencing  factors.  j 

\  *: 

)  I  ~  norm;  XI  ~  uterine  denervation  on  1st  day  +200  r  on  .  \ 

',  i 

?  .  ;  i 

i  the  4th  day  of  pregnancy;  III  -  uterine  denervation  on  the  < 

I  « 

t  1st  day. of  pregnancy;  XV  -  irradiation  of  200  r  on  the  4th f 
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iFig.  2 *  Quantitative  relationships  (in  $>)  of  normally-  I 

I  "  1 

I  developing  embryos  with  different  influencing  factors  on  j 

»  5 

j  f 

! the  pregnant  animal .  I 

i 

I 

I I  -  norm j  II  -  uterine  denervation  on  the  1st  day  +  200  r 
f 

I  on  the  4th  day  of  pregnancy:  XII  -  l&poratoiny  on  the  1st  I 

I  '  I 

|  day  +  200  r  on  the  4th  day  of  pregnancy;  XY  -  irradiation  f 

!  i 

{  of  200  rj  V  -  denervation,  on  the  1st  day  of  pregnancy .  I 
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Combination  of  X-ray  influence  with  200  r  dosage 
on  the  4th  day  of  pregnancy  and  uterine  denervation  on 
1st  dty  of  pregnancy  on  the  rat  development  showed,  that 
the  percentage-  of  implantations  decreases  not  more  than 
■with'  denervation  -without  irradiation,  Ferceritage  decrease 
■of  implantation,  to  78. 1  occurs  because  of  the  uterine-  . 
■denervation  made.  on  the  first  day  of  pregnancy  (Fig.  1). 

She  data*  obtained  with  the  consideration .  of 
■:  normal  embryo  number,  indicate-  on-  other.  things.  'It  was 
|  clarified,  that  with  uterine  -  denervation'  on  .the  -  1st  day 
of  pregnancy  and  with  the  irradiation  with -200  r  on  the 
|  4th  day  -  only  27.0$  of  the ' embryos  develop-  normally 
I  ( ‘fable.  3) »  Such  a  sharp  decrease  of  the  normal  embryo 
|  number  is  very  characteristic . 

|  It  is  shown,  on  Fig,  2,  that  one  denervation  gives 

57 *0$  of  normal  embryos,  X-rays  with  200  r  cm  the -4th  day 

of  pregnancy'  -  -4©.0j£,  With  the  combination  of  -these  two 
■ 

I  factors  the  number  of  normally-developing  embryos  Is 
only  27*0^.  On.  the  basis'  of  this,  it  can  be  concluded 
that  the  performed  uterine  denervation  considerably;  in- . 
c re&ses  •  the  X-raying  .effect . 


*srr*n«* 
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j  In  none  of  the  series  of  experiments  did  the .  number  ! 

'•  I 

j  oi  anomalous  and  dead  embryos  increase  so  sharply .  With 

j  denervation  and  irradiation  they  constituted  73.0$;  of  -the 

[total  embryo  number. 

■The  development  of  anpiaaries  considered  by  us  were 

j principally  represented  as  a  lag  in  development,  wrinkling 
j 

j  and.  defamation  of  embryo  sacs*  non-closure  of  the  primary 
|  uterine,  opening,  incorrect  arrangement  of  placenta  with 

i 

|  r<s&peo i,  l-q  the  uterine-  opening  and  embryos  in  emtorvo  sacs'. 

. 
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| 'fable  3.  Uterine  denervation  on  the  fifth  day  of  preg-  | 

| nancy  in  combination  with  Irradiation  on  the  fourth  day  of  j 

f  | 

!  pregnancy.  i 


Xu  our  experiments  f  lag  in  development  wan  j 

t 

encountered  most  frequently.  In  the  norm  the  10  day  old  J 

f 

i 

embryo  was  In  a  stage  of  late  neurula  with  well  expressed  j 

I 

< 

head  and  allantois  (Fig.  3a).  On  the  sections  the  mem-  ; 

I 

branes  were  easily  identifiable,  the  first  isolate  somites 
are  seen  (Pig.  3b)'  '  Among  experimental  embryos,  embryo 
sacs  were  observed,  the  sizes  of  which  were  two  to  three 
times  smaller  than  normal,  cf  rounded  form,  with  thick 
|  walls  (Fig.  4a).  The  outer  placenta  cavity,  exocoelom 
and,  amnion  are  well -expressed  (Fig.  4b),  but  the 
embryo  has  been  delayed  much  in  development  and  is 
approximately  in  the  stage  of  7  1/2  to  8  days. 

Incorrect  locations  of  placentas  with  respect  to 
j the  uterine  opening  were  very  frequently  encountered 
among  other  deviations  from  the  norm.  The  diagonal 
position,  of  the  embryo -sac  with  respect  to  dec  id  urn  was 
frequently  observed.  Ihen  the  embryo  itself  in  the  embryo 
sac  changed  its  uterine  position,  turning  around  its  own 


I  Fig.  3.  A  normal  10  day  old  eiabiyo.  Cross-section  through 
the  placenta . 

:  _  i 

1 A  -  eaforyo-sac  and  dlsldlua  In  the  reflected  light  (Zeiss  j 

/mlorcpower  -1.5“.c®)j  B  -  SSie  same  greatly  amplified.  fix¬ 
ations  I'ssy^toohkina^-Brarik  fluid;  staining*  Hssa&toxylin- 
eoainj  .Hlerophoto.  ob.  10,  ok.  5.  1  -  anterior  and  pos¬ 

terior  of  embryos;  2  -  allantois;  3  -  amnion  wall;  4  - 


I  posterior  end  of  embryo;  *5 axanioni©  cavity;  6  -  exocoer  ‘ 
.  loan  7  -  eotoplaeentar;  davlty;  8  -  -yolk-sac , 


1  Different  forms  of  wrinkling  and  deformation  of  the 

!  embryo -sac  were  met  rather  frequently.  Fig.  6a  shows 
jhow  this  form  of  anomaly  look  on  the  thick  cuts  through  ] 

I 

1  5 

the  uterus  with  their  study  in  the  reflected  light  with  j 

j 

small  magnification,  and  fig.  6b  -  on  histological  prep-  i 

I 

aration.  A  gradual  wrinkling  and  death  of  embryos  occur. 

j 

It  can  be  seen  at  great  magnifications,  that  among  cell  | 
elements  of  the  embryo,  cells  with  pyknotic  nuclei  are  i 

found. »  ! 

In  the  case  of  embryo  dead  after  implantation  in 
the  decidiums  instead  of  the  embryo -sac  only  Its 

I 

I 

\  1 

j  emascerated  remainders  or  hemorhages  were  preserved  | 

(Fig ,  7a  and  b) .  i 

I 

i 

The  stated  an.oma3.ies  were  sometimes  also  found  in  j 

control,  whereupon  the  character  of  those  and  of  the 

i 

others  was  one  and  the  same,  but  their  number ,  as  it  was 
stated  above,  sharply  increased  in  the  experiment . 

'  •  i 

Thus,  uterine  denervation,  made  on  the  first  day 
of  pregnancy,  considerably  amplifies  the  X-raying  effect, 
on  the  basis  of  which  we  can  assert  that  the  Influence 
of  maternal  organism  with  the  action  of  ionizing 
radiations  on  the  pregnant  animal  is  considerable. 
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t1  « 


Uterine  denervation  on  the  1st  day  of  pregnancy  f 


/Kith  irradiation  by  200  r  on  the  4th  day 


10  day  old 


|  corresponds  to  7  1  /2~'o  days  of  age .  i'he  embryo- sac  is 

i 

! much  better  developed  than  the  embryo.  Gross -section 

\ 

[  through  the  placenta.  A  -  embryo- sac  in  reflected  light 
I  (Se.lss  micropower  3.  .5  cm);  B  -  the  same  with  greater  mag; 


’pc'  c  yn'H  r>  V  '. 

Ca.  s  .•  j. 


f  ni float ion . 
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I  photo,  od.  10,  ok.  5t 

!  ' 

! 

I  1  -  amnion  wall;  ?  -  chorion 


rid  staining  -  see  Pig.  3b.  Micro 


ectoolacentar  cone . 
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I  ‘  r 

However,  this  does  not  say  yet  that  the  obtained  j 

amplification  of  X-ray  effect  on  embryogenesis  occurs 
■  ~  j 

just  because  of  cutting  the  nerves  to  the  uterus.  £o 
ascertain  the  role  of  narcosis,  operation,  shook  and  the 
presence  of  wound  in  parallel  with  experiments  on  uterine 
| denervation,  experiments  ware  conducted  with  control 
j laparotomy  without  denervation.  j 

1  ln  the  same  period,,  l.e.,  on  the 'first  day  of 

j  pregnancy,  l&paratomy  was  undertaken • with  the  animals, 
which  was  accompanied  by  the  same  manipulations,  as  in 
the  operation  where  the  disturbance  of  the  vegetative 
uterus  denervation.  Under  ether  narcosis  after  opening 
up  uLe  abdominal  cavity  the  intestine  was  isolated  by  & 
cloth  moistened  with  Hanger  * s  solution  and  will  work  at  ' 
the  abdominal  cavity.  By  a  careful  movement;  of  the 
x  creeps  both  herns  of  the  uterus  were  found  *  in  the  same 
way  after  opening  the  peritoneum  N.  splanobnicus  with 
I  hypogastric!  leading  from  it  were  found.  The  disruption 
i  ox  laxeir  entirety  was  not  made,  Then  in  succession*  as 
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I  .......  1 

in  the  Reservation  operatic^,  approach  to  tr.  sympaticus  |  ‘ 

!  ■■■>■■  y 

was  freed  in  its  lumbar  region ,  and  also  to  the  celiac  •  j 

plexus .  After  the  stated  manipulations  the  abdominal  j 

|  cavity  was  sutured.,  and  on.  the  »4th  day  .of  pregnancy  these  | 

.  1 

j  animals  were  irradiated  with  200  x-  in  the  same  conditions  j 
j  | 

| as  those -for  the- animals,  in  the  other  series.,  As  in 
j  experiments  with  uterus  denervation,  the  animals  -were 
I  killed  on  the  lOuh.  day,  and  the  embryos  were  carefully 


studied 


i 

-  it  was  found,  that  the  control  laparotomy -somewhat 

f  * 

|  increases  the  number  of  ineffective  implantations .with  t 

1 

j  respect  to  the  normal .  However  the  difference  in  the  * 

f  j 

|  percentage  of  implanted  embryos  those  in  the  norma?, 
animals  is  statistically  unreliable  (difference  11.0'  : 

+  5.-3)  (Table  4) . 

From  the  number  of  .implanted  embryos  only  30.4# 
developed  normally,  the  other  59.6#  constituted  the 
anomalous  and  dead  group.  The  reality  of  difference  with 
the  norm  in  this  respect  cannot  be  doubted. 
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| Fig,  5-  Uterine  denervation  on  the  first  day  of  pregnancy  f 

!  I 

! with  200  r  radiation  on  the  fourth  day.  I 

$  f 

I  ~  ( 

i  10  day  old  embryo-sac  of  a.  rat.  Cross-section  cut  through  * 

t 

1  ; 

| 

l  .  p  i 

[placenta..  Longitudinal#  embryo  axis  displaced  by  90';  j 

1  I 

|  head  (l)  is  turned  to  the  observer#  hack  (2)  and.  allantois  ( 
l  '  j 

|  (5)  -  in  the  back.  Photograph,  made  with  reflected  light.  J 

t  r 

-:  f 

;  (Zeiss  micropower  1.5  cm).  f 
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We  have  not  done  any  experiment  on  the  influence 


of  one  laparotomy  on  embryogenesls .  But  this  information 
is  in  the  research  of  P.OK  Svetlov  and  Q.F.  Korsakova.' 
(1957) *  After  laparotomy  without  denervation  and  without 
animal  Irradiation  on  the  4th  day  of  pregnancy,  the 

*  t 

percentage-  of  Implanted  embryos  and  'deviations  from  the  j 
norm  in  their  further  development  decrease  negligibly 
(the  differences  are  statistically  insignificant . 

The  comparison  of  obtained  data  on  laparatomy  and 
{  irradiation  with  the  data  on  radiation  show  that  control 
|  laparotomy  increases  the  weight  of  X-ray  effect,  as  with 
^ irradiation  the  number  of  normal  embryos  was  40# ,  with 
|  the  same  dosage,  but  with  preliminary  laparotomy  on  the 
j  1st  aay  of  pregnancy,  their  number  decreased  to  30.4#. 

I  Thus,  this  series  of  experiments  showed,  that 


operation  interference  itself  gives  a  very  sharp 


I  amplification  of  irradiation  action  effect  on  embryogenesis 

i  I 

I  By  comparing  results  from,  laparotomy  and  dener-  i 

vat ion  on  the  1st  day  of  pregnancy  it  is  found  that  their  | 

i 

I 

difference  is  neglibible  and  statistically-  unreliable . 

i 

{  The  number  of  normally-developing  embryos  with  denervation 
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and  a  subsequent  irradiation  equals  27.0#,  with  control 


1  laparotomy  and  radiation  it  was  30.4#*  !J?h±s  means  that 
the  laparotomy  control  operation  which  was  made  by  us  le 
itself  an  interference  which  changes  the  maternal  body 
to  -much  .that  uterine  denervation  In  given  ease  almost 
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|  Table  4.  Laporatomy  on  the  first  day  of 
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pregnancy 
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jFig.  6, 


Uterine  denervation,  on  the  first  day  of  pregnancy  j 


|  with  200  r  radiation  on  the  fourth  day. 

i 

•  10  day  old  embryo- sac  of  a  rat,  Wrinkled  embryo  sac .  A 
f  photograph  in  reflected  light  (Zeiss  micropower  1,5  cm): 

|  B  -  the  same  with  a  greater  magnification.  Microphoto. 
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[FIga  7,  Uterine  denervation  on  the  first  day  of  nregnancy  f 

*  I 

!wi tli  SCO  r  radiation  on  the  fourth  day.  \ 
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1 .  Uterine  denervation  before  pregnant y  has  no 
influence  on  irradiation  effect.  Yhe  obtained  data  on 
inplantation,  niat^y  of  normal,  anomalous  and  dead 
embryos  in  the  experiment  do  not  differ  from  control. 

2.  The  uterine  denervation  operation*  made  on  the 
1st  day  at  pregnancy  without  X-Irra&lation,  exerts  a  . 
noticeable-  effect  on  implantation.  and  development  of 
embryo,  considerably  decreasing  the  implantation  per- 
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|  X-ray  action  on  the  embryo  development . 

|  4.  laparotomy  without  denervation,-  made  on  the 

|  4th  day  of  pregnancy  in  combination  with  X-raying  on  the 
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4th  day  also  considerably  increases  the  X-raying  effect , 
i  but  less  than  the  denervation. 
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The  s?R3  ©!  tbs  preMatt  isvestigafioa  vas  to  fc&litaw  few  tbc  gtmt  denervation 
affaets  ite  dtusn  le'tfee  embryo  devourment  which  hate  hmi  caused  fey  fes  appli¬ 
cation  of  a-rays  to  fbt  wtfKtai  Wwilt,  Analysis  the  experimental  materiel  showed 
the!  the  denmsHost  of  ut#»t»  performed  long  he fare  the  onset  of  pregnancy,  did  not 
noticeably  effect  the  course  of  the.  embryonic  development  However  the  disturbance  of 
the  uterus  lansrvatioa  mechanism  produced  an  the' lint  day  of  pregnancy,  influenced 
the  development  of  embryos  treated  with  x-ray*  on  the  fourth  'day  of  their  develop* 
went.  The  notable  decrease  in  the  percentage  rats  at  inpbdattoe  (up  to  ?3J%:  under 
ww*l  conditions  it  equals  to  W.5S)  and  l»  the  number  of  nemwify  developing  embryos 
t«p  to  ff?%:  under  normal’  conditions  it  equal*  to  SS.il  1  was  revealed.  On  the  basis 
of  the  data  obtained  the  author  comes  to  the  concitKion  that  the  denervation  of  ute¬ 
res  executed  m  the  first  day  of  pregnancy  omMutKy  etihanoed  the  effect  of  x-raying 
and  comqwntly  allows  to  ascertain  that"  the  mofernal  organism  subjected  to  ionising 
radiation  during  imposts?  of  the  animal  exerts  a  considerable  !»flt.«aee  upon  the  embryo 
development. 

Laboratory  of  Embryology, 

institute  ol  gijuniwahJ  Medicine,  Ac,  of  -  -  - 

Med.  Ski.,  USSR 


